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(54) ILLUMINATION UNIT HAVING AT LEAST ONE LED AS UGHT SOURCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illumination 
unit capable of exhibiting a high level of constancy even 
at fluctuating operating temperatures and emitting white 
light and having especially high color reproducibility and 
high efficiency. 

SOLUTION: This illumination unit has the following 
features. Conversion take place with the aid of at least 
one kind of phosphor which is derived from a cation M 
and silicon nitride or a derivative of a nitride and emits 
light with a peak emission wavelength at 430-670 nm. 
The cation M is partially replaced by a dopant D, namely 
Eu2+ or Ce3+ In this case, at least one kind of divalent 
metals Ba, Ca, Sr and/or at least one kind of the 
trivalent metals Lu. La, Gd and Y are used as the cation 
M. The phosphor is derived from the following kinds. 
Nitrides of the structures MSi3N5. M2Si4N7, M4Si6N11 
and M9Si11N23, oxynitrides of the structure 
M16Si1506N32 and sialons of the structures MSiAI203 
N2, M13Si18AI12018N36. MSi5AI50N9 and 

M3Si5AION10. The illumination unit is provided with at least one LED as a light source. 



1^- 

13- 



17 







'\ 




-ilk 




r— ^ 




''<j^ 
















11 



10 



LEGAL STATUS 

http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAR5aGOaDA41 5206481 P... 2004/02/1 0 



Searching PAJ 



2/2 ^— V 



[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwwl 9 jpdl Jpo.gojp/PAI /result/detail/main/wAAAR5aGOaDA41 5206481 P... 2004/02/1 0 



(i9)H*H»wjt (jp) (12) ^ 1^ 4^ 1^ ^ ^ (A) {n)mmwji!tm»n 

#182003-206481 
(P2003 - 206481 A) 



(43)i5filB ¥«15^7^22BC2003.7.22) 



(BDlntCL' 




F I 




C0 9K 11/59 


CQH 


C0 9K 11/59 CQH 4H0 0 1 


C 0 9 C 1/00 




CO 9C 


1/00 4 J 0 3 7 


1/28 






1/28 5 F 0 4 1 


3/06 






3/06 


C 0 9 K 11/08 




C0 9K 11/08 J 






*89« ffif«a<D»27 OL l± 10 M) S»Wim< 


/01\ tit watt tra 


f^J^OOZ — 277736( P2002 — 277736 J 


(71)aiSA 


390009472 








n^> J — h u^;\> I — ^^jvi^^ry V 




















1014704 0. 1 




yy>if 


(32)ffi5feB 


^^13^ 9 ^ 25 H COOL 9. 25) 








H^:y (DE) 




>^)V Xh^— ir 1 
























S^-h 77 






(74)«aA 


100061815 



















(54) [«M©=6»3 3iaStbXil>'a:<<kt.l-p©LED*ffllA.fc«aW:i--y N 



(57) [S*«J] 6 4 9 5 7 

h y h'c7)i^^«s*-^>i^#§n. ^<7)^3t*{±4 3 0~6 

:^yiiU-^mi,Z F-^N-y hD, Ot'5Eu2 + X{±C e 

tJf/XtiHWtfO^SL u . La. G d , Y<J>^-^< 1 1 
l«A^'ffiffl§fL. vIc7)^3tf*{i<5:^7)«S : «5tMS i 3 
N5 , M2 S i 4 N7 , M4 S i 6 Ni 1 RX/M9 S i 
1 1 N2 3C0r.hUh\ mmu^ 6 Si 1 5 Oe N3 2 
COPf^i^-hV h\ ffiJSMS i A I 2 O3 N2 . Ml 3 
Sii sAli 2O1 8N36. MSigAlzONg 
St/Mg S i 5 A 1 ONj 0 CO-^r-^T^yij^i^^i^t 
t . ^mt LX'>^^< i: t, 1 OCOLE D ?:fiix^:SlBJi 
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X. fcKBJ J. - ^yhX'h-oX, C:i7)LED(± 300 — 57 
0nmC7)|ifflrt-e-<XJm^%t, Zff)mtttLED<7) 

m^m^^^^tl. Zcr>mi/6mi4 S O—e 7 O nm 
X'<7)\f-:!'^<r)m*X'^L. ^<rm, i}^-:^y\m 
%m\,z Y-f^y hD,oiDEu2 + X{iC e 3 + J: 
O^^JSi.'^tLTfcO, ^cr,^\iZi3^i>!VU>:.\^X— 
fiicO^JSB a , C a . S r tfOij'-^< t, 1 aSt^/Xti 
HffiiO^MLu. La. Gd, YcOii'-^< i: 1 1 a**ffl 
ffl^iX. J:60:^3K*ti»:tfO«^ : ?tjtMS i 3 N5 . M 
2 S i 4 N7 , M4 S i 6 Ni 1 S.t/M9 S i 1 1 N 
2 3 CO-bU «JtMi 6 S i 1 5 Oe N3 2 <0^=* 

h y )^MS i A 1 2 O3 N2 , Ml 3 S i 
1 g A 1 1 2 Oi 8 N3 6 . MS i 5 A 1 2 ON9 
M3 S i 5 A 1 ONi 0 W-if-^To^**/^**-^-^::^: 
3fcjei:LTiJ'-^<i:t>locOLEDS:ili 

CW*ia2] K-/N->hc7)SiJ-^*>';^^:t:^<7)0. 5 — 
1 5mo 1 %Xhh. it^ liBi8<50BiBHj.- .y 
[|i^]B3 1 C e 3 + T'K-b'>':?^-r.|.«^tC, #JD 
SUH-^-N-^h. oiOPr3 +&tf/X«i:Tb3 + 
ffl L, Cie^f J-^JiC e 3 + iOSiJ^(7)«< r 3 0 m o 1 

Cii3<5i4 ] E u 2 + x'Y-\:yy'rh^\.z, #jd 
u2 + <rm^<n>^<xi>A^x'h^. m^ism<om. 

[M*«5 ] cTJ-e^t-e-^ii^E u 2 + 

^i'-^ < i: t> 2 oX«-e*tJ':JUb«0- h U H - 'J V F J: 

is^cT)^ h 'J F^*®3e*^'tt^ fieffl-r-s. , m^m i is 

tfccOB?.Bfla.r: .y 

ic^it $ ixT V ^ i. LED ±IC jg^M^S tiX V ^ 

S , 1 iEiKOB3HJjL - -y b . 

[it*:«8 ] L E D{i:x hi; Y^-:^<r>^WrfU 

xx'h h . mm^ 1 wik<^mm^=- -/ h , 
[if«]S9] &^it^^^^htz^i<z-}m,^^ix 

/c»Clt*i3 60 — 420nmc7)iS:ftlil^tcSb'9. ^i^— 
<^^§a;t;iEm<i, ( 4 3 0~4 7 0 

nm) , (4 9 5-5 4 0 nm) &t/|S^ (#{c:5 4 0 
-6 2 0 n m ) {cfi;*:fBKS:S-rii'^<ir< i: t> 3a<0^3fe 



iXfzimti^A 2 0—4 8 0 n m£7)jS*«l^t:S> 0 , Cl^O 
-<?:IBe$il/tJfc*f{4. ^<^)-ti6{Ci^ (495-54 

0 nm) S.tA'# (1#tC54 0 — 6 20 nm) 

^ < 1 1, 2 Si7)^3t«ct § . if *JS6 

ixtzWcMifS 0 0 — 5 7 0 nmcOUV-}g^;R|H^(*Hc35 
0 . c:<o-<X^§ixfv:ScS*(±if 1 3&-^> l 0 iX'W 

[fi^^ 12] - h U F-^^M3e**^'M ' M " S i 4 
N7 : D (BfrlBit4'. M' {iSrXtiBa-eixm*?* 
X'hh1}>X\±Wiih-'^h^ixX\>^h m^zw (i2 0mo 

\%t.X'C3.<,zm.^mz.htlX\-^h) :M"(±Lum 
X'hh -b^Xki G d S.t//X«4 L a t ffl^^^-^i^-tt ? ixT ^ 

h)x'hh. mim i iBKo^Hflo-zi y h . 

[ft^JB 131 - h U F#*^3K#:*^M ' M" S i g 
Ni 1 : D (BUiest*. M' {4Ba, Srs-^X'h 
0, 1. 3Sx^l. 7 . ittlCfil^HCC a*«3§ 

jD§ixTV^|. ; M" {i;Lum?ST-S>-g.*-X«GdSLt// 
X<±LaSlA'/X{±Yi:ffl;^<-^t)$ilTV^S) T-J)-!.. 

fi«« 1 tm<r>^m:3,- .y h , 

14] -h^J Y-k^nimtm ' 2 M" 7 S 

1 1 1 N2 3 : D (mrK^*. M' {iBam?*rfcS*» 
XtiSrt (5 0mol%ST') ffi^^-^i^^^T-T^-^-S : 
M" {4La#M-C'*)S*»X{4GdStX/X<4Lui:iH;^i^ 

[it*ii 15] - h 'J H-t-^^^e^j&^M" S i 

3 N5 : D (HfriB5«:4', M" \i\^3Lsmx'hhi)>x\tG 

dim/X\il.nt^i^^i^^iXX\.^h. ^ttXDtiCe 

Cif*« 16] - h U H#*m5Kf*C35iM'' 1 6 S i 
1 5 Oe N3 2 : Ce (Miej*:^', M" {iLam^iT* 
ht^XiiG dm//X\i\^nt^?f.'^i:>^ixX\^h) X 

[ 171 h «; b'-^*^3t*A-*M - S i A I 2 
O3 N2 : D (Itriej^if. M- lis r mtX'hhiJ^Xlii 
B a-RU/XMCa-tH^^-^h^ixXyi^h : IflCB acO 
giJ^a^iOJ^. 5 0 mo l%^TT'S>oTt>J:<, C 
ac7)SiJ-^{4 2 0mo 1 %ST-C-&-5-Ct<J:\-^) T'fcS. 

[ffsra 18] - b U H-|r*M^*^M ' 3 M" 1 0 
SijgAli2 0igN3 6:D (HUie5*:4', M' (4 
S r#34T'S)l.*^X{4B aS.tX/X«C a t 
iXX\>^h : #tCBac0fiJ-^{±^C0:®-^5 0mo 
f^-jf t <t < , C a CTim^it 2 0 m o 1 Vot-XXh-^ 
TtJ:< ; M" {4La#*l>-C3^^3&>X{4Gdat/f/X{4 
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m^m 191 - h 'J y^^^m^m^M" s i 5 a i 

2 ON9 : Ce3 + (fltfie^4i^ M" iiLa.MmX'hh 

[m^m2 0 ] - h v^^m^mm" 3 s i 5 a 

1 ONi 0 : Ce 3 + (BiflesSJtf. M" «La#34TS) 

[ if 2 2] -hV V^^m^mi CTi- 

^-D2 + -CF-^-^ixTfcO. mriEOX?f-:t>'i:KS 
■r 'J ;<f V H i: tO^^iaPiti^ 1 *>^>c0^fr<?5ij'-^ < i: 

t 1 T V ^-1. « I9*JI 1 lEKCOBgBfljL - .y h . 

-/u H com 0 #{t ^tifz^^m±(,z^if(^tix V ^ 
<s^m^^m-mn. mzmm^izii\,^x . z<r>m^ 

t^^^i-^yMm/m-it^^mXii-hV KiOP^#:*»<^ 
mm^ix.Xi5K>. ^com. BuK^O;^f•:ti^{iF->'^•y^ 
D.r>t*)Eu2 +XJiCe3 + IciOgC^Wfca^^ 

B a , C a , S r CO^J'^^K bijl OSl/yXJiHilcOife 
JSLu, La. Gd. Yco^J'^^K ti> l-otMm^tl. 

^com, z<m^ii^cr>mm mmm s 1 3 Ng . m 

2 S i4 N7 , M4 S ie Ni 1 RZ/Mg S i i j N 

2 3 co-hi; liiaMi 6 S i 1 5 Oe N3 2 ^^^f^ 
v'-FUF, «jtMS i A 1 2 O3 N2 , Ml 3 S i 
1 sAli 2O1 3N36. MSigAlsONgSt^ 
M3 SisAIONi 0 ^"^^ ro VCO— P(Ci*-ri> 

itmm2 7 ] if«ii 1 2 *>^> 2 0 iT'co^^■r^^*» i 

[0001] 

iO±{Lt«t-t:tclS«5$fL7t:^-^< t 1 0(7)LE D ^fSx 
;^cBSBHi--y F(CM-r§. VVXitn^iZ-<X^ 
m-^LED^-<.-^t^:h-^WtXitQ-^i:^yft 
hLEDX'Sit. 
[0002] 



(i. il?E-C(i±tC*^;4 6 0nmT'Wfet-3^3fe-t'i>Ga 
(In) N-LEDi:. M-^dZ^ytt^Y AG : Ce 

3 * ^^t<r)m.i^'^iy^(izx^xmm^tix\>^^ (u 

S 5 9 9892 5S.t^EP 8 6 2 7 9 4 ) . CcO:^ 
a»^feSa<7)fcii6KWO- A 01/08453 

it§, ^com-^. mij common. ^commmmLx 
tii^mmxhh. ^c7)0ij{±. n-&iz^-ti C e - F 

-r$a;rcY-;<f-:t-.>y h ( YAG : Ce ) Rl/^iXt 

ik^x X 0 ^m^x-^m-^ ( Y . G d ) - ^ -^-y h 

[0003] T'Jtrll ( "On new rare-earth doped M-Si- 
Al-O-N materials" van Krevel^JU Eindhoven 2000, 
ISBN 90-386-2711-4, Ull*) A^^bti, -F'JFXJi::^ 
dfi^.- FU F<OfilJtS:W-rS*\ Xlt^C0m!^<7)Wm 
X^^Tuy (a-^^Tuy) bLxm^ti^^tfti^ 

mm<r>§'^<DTm.wjkm:hh. eu, Tbxjice^: 

fflV>;tF— fi^^^tcj: 0, 3 6 5 nm3(.{S2 5 4 nmtC 
J:^ll^<?)ISlc. /SutK^x^^' Fyl^J^l*IT'co5BK 

[0004] 

[!NfI^:S3»;1] US 5998925 

[#rF:5ti^2] EP 862794 

[!Rflt3tiK3 3 WO-AO 1/084 5 3 

ii^WXM.! ] van Krevel^, "On. new rare-earth d 
oped M-Si-Al-O-N materials" TU Eindhoven 2000, ISB 
N 90-386-2711-4, 1^11^ 

[0005] 

i§,mi:imtthm^X'h-m\.^^^^mwLt-rh. itm 
t Lxmsm 1 (r>±m.wuti,zMm<^m.mj^- f $rs« 
-r^ztxib^, td-o<7)iiM(±, afetc^L*-o 

m-tt^bx'ht, 

[00061 

^mmzx'omm^tii>. mzmm^j:miimmii. 3\m 
m^m^mzMm^tix v . 
[00071 *%Bjco%&(c. L E Dm<rmm^b l 
X. wm<o=^ F 'J v^-x<7)mytiim*^<^^^m^ 

[0008] zii^iin^<7)^<^- F 'J Ym/^<m 
mW(r>:^^i^-h^)¥im^-iTx3yxhh. ii&^y 
umfmcr^mx^i-v') Y(nmmwii-hvm^f\.h 

, 430-67 O.nmCOh-^ ^(n'H^WK.'^ 
ItL, -f-Ol^, C:<0;!?f-5j->-{i:F->'N*>'FD, oiOE 
u 2 + XliC e 3 + t J: OSf^{ca^^;t hfiXH 
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0. ;f!^^ytLXMI,i-m(^^mBai. Ca. SrCO 

<J:<7)iffi^*»^>6*t- S : ItJtMS i 3 N5 , M2 S i 4 
N7 . M4 S i 6 Ni 1 RX/Mg S i 1 1 N2 3 
U WitMi 6 S i 1 5 Oe N3 2 C7)^df-v-- h ij 
liitMS i A 1 2 O3 N2 , Ml 3 S i 1 8 A 1 
1 2 O, g N3 6 . MS i 5 A 1 2 ONgSy^Mg S i 

5 A 1 ONi 0 io-tf^roy, 

[0009] <5s:cO#J3iJ=5:^7t<^*^#tC**iJ-C'$>^ : 

1 . M' M" S i 4 N7 : D 

-e<7)^, M' {is rX<iBa-e^l-e"a#3*T'$>.g.*>X(i 

m^^^^tixii 0 . #{;m ' um-i^m^z ( 2 0 m o 1 

[0010] M" ltL,u miX-h?>t^Xi±G dRl/yx 

[00 1 1 ] :R#:W«?lJ{i:SrLuS i4 N7 :Eu2 + 

[00 1212. M' M" S i 6 Ni J : D 

^com. M' {±B a^ S r 3 Th^ . ^rfiJ{Cx = 
1 . 5 : M' (irfffit'&l. : ^cr>m. M" {iLu#?4T' 

[0013] #^£7)§E^^t-CB a2 + JtlA'S r 2 + coM. 
l,i^j:ii^X.i>Zt*K'^ (x<7)ffl{il. 3~1. 7 COS 
X'^-t^) , (^#:*M' CO 2 0 mo 1 

%tX') Ca2 + {cj:'9a#^;c^>tL^„ 

[00 14] :i:#:WJ«iBaLu S ig j :EuX' 
$>-^<, 

[0015]3. M-gSigNii :D 
^com. M" {iLam3tT'*.2.*^X{iGd&tA'/X{i;Y 
S.tA'/XttLui:ffl<;^-^±)$ixTU§ ; M" {iH«<?5'f 

[0016] DltrnmiZC e 3 + x-S)^ , 

[00171 mi^mmULa. 3 S l ^ N 1 1 -.CeXh 

s» 

[001814. M' 2 M" 7 S i 1 1 N2 3 : D 
i<7)m. M' {iBam?iT'$)-S>*^X{i:S rh (5 0mo 
l%tX) m^-^h^tl.X\^^6. M" {j:La#?irS)& 

3&>X{iGd&t/f/X{SL u tm^'^t>^tix\>^^. 

[00191 MHi^mHB a2La7Sii i N23 : 

[002015. M''Si3N5:D 
M " {i L a MmX'ht *>X« G d ai^/X{i L u i: 

[002 1 ] -?-<50^. DiiCeXhh. 

[00 221 A#:WmLaS i 3 Ng -.CeX'hh. 

[ 0 0 2 3 1 $ <i> t . ztnmM(7)im.<7):t^ h 



0:?"frM" 1 6 S i 1 5 Og N3 2 : Dcoa 

La. Gd, i.uxiiYcr):},-^< th ima^m-r^, 

Z</)j!}^:^>li\<—J^yhD^ -^i>3Eu2 +X{iCe 

^**^'#fcl-fiJT'S)-S. : 

6. M" 1 6 S i 1 5 Oe N3 2 : Ce 

^c^^. M" J4LamMT-fe-S*^X{iGd&t^/X{4L 
utm^-^h^flX^'^^ : S:*tl<jMJ4Lai g Sij 5 
Ofi N3 2 : CeXh^o 

[00241 $ i^i,z^ :Ltnim^<r)W^(7)^-( mv^ 

^fOl^^y'MS i A 1 ON : D<7)mMX'$>h. Ztli^ 
~mXliE.m<7)A'J-:^yM" tVX^ #JRBa. S 
r. Ca. La. Gd. LuXiiYCO^Jf^K bi^ iMi: 

2 + xlic e 3 + {cj; iou-^mi>zm.^mx.(^tLX\'^^. 
'A(7)mm^j:m^mmizmmx'hi> 

7. M' S i A 1 2 O3 N2 : D 

-eon. M' {4Sr#MT'^-g,*-X{4BaSt//X{±C 
a2 + tm^-^h^iXX^^^i, : B a<?3SlJ-^{ii(7)Ji^{C 
5 0 m o 1 %STT'J5 0 . C a<7)SiJ-^{42 0 m o 1 %S 

[00251 a#;e<J0lJ«±S rSiAl2 03 N2 :Eu 

xh^, 

[00261 8. M' 3 M" 1 0 S i 1 8 A 1 1 2 O 

1 8 N3 6 : D 

-tcom. M' t4Sr#a-C*>S*>X«4Ba&y^/X«4C 
ai:ffl;?i-^i?$#tTV^§ ; B a.<^Wi^ltZC0^l>Z5 0 
mo l%i'Cffc'?. Ca<?5SiJ-^{42 0mo l%tX'X' 

[ 0 0 2 7 1 M" {i:L am34-C*>€.*»XJ4G dSrX/X 
lii^u t^;^^t>^tiX^^^ ;*^iJt;:. M' (4Sr2 + 

r3LaioSii8Ali2C>i8N3 6 '• E,uX$) 

[0 0 281 9. M" S i 5 A 1 2 ONg : Ce3 + 
M" {i L a smXh h *-X{4G d M//X\^ l.utm?f- 
^iy^tlX\^^ ; m«cWCT{4La A 1 2815 ON9 : 

CeXh^. 

[00291 10. M"3Si5A10Nio:Ce 

3 + 

M" (4 L a MmX$> S *-X{4G d 2SttX/X(4 Lutm^ 

[003 0] *f*c69mLa3 S ig Al ONj 0 : C 

[003 1] ^^:t>MO— SP^a^^xi. KwtV-h 
<7)SiJ-& (r?^ 0 E u t < {4C e -fij-^) {4. M 

-;<?f-4-V<500. 5—1 5%. itfljd~l 0%-C^>.|. 
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[0032] ^iO*lr«c7)3fe^vStt«m, S^^t/et:^ 

l,i^(r)miTCOB^(^t:MzmLX\<^^b^l hfih . 

[0033] E u ^:^mt^ixfz^^ ru vcoffeco^-a^ 

1 2-P-, Al, Ni : Eu2 + tctif^,^^ flilB^ 

. M {± C a #M-CS> ^ ^^Xfi^JS SrXliUs (Ti'^tn 
<fcit) latffl^i^^ijSilTtiO, q{i0~2. 
0. pfiO. 5~3r*)'). mc:ilS:GO-1^-f To 

[0034] z.<r>mm>m'^'mmt. ^rf ij^m 2 + 

= Eu2 +X«M3 + =Ce3 + T-K— r$ixTV>S 
(*-X{i:-eix$-ir^-ri.) « Ce-H-b->^i/cO*l-^{C 
$^>(C, ffiA^^rfflttK-fyj^- (C ec7)3 0mo 1 
%%X') $rPr3 +X{iTb3 + X"^ o ^LhifX^ h . 
EuSrffll-^/ih'-brVi/iO^-^. MBftb'-fy^ (Eu 
C04{§i-C-) SrMn2 ^ X^O ^LbifXth , :i(r>m*- 
^h-tcr>^iZli»^CO K ->» ^ >- h *>ii>ai* ^' > h 

[0035] 30 0~570n mcr)f^<r>—mim^^-t 

wsmm(r>^smitLxmm-ti>m^x\ ^#tcEu-H 

[0036] ^<r>mm<^±'^mm^mi'kxm L<^m 

XM, miW/it^mzi.'^^X'hh . ^tit\^o<r> 

t^coa^-g-fg^iJEEffi^^r^-Xtt, Si - (O. 

N)X{iAi-(o. n) ^^r-chhtz»)X'hh, :l 

cr>m^. S i - (O. N) -X\iA 1 - (O. N) -jE 
EHM*cr)«fct:<±. -:*f S i N4 . Si ON3 , S i O 

2 N2 XJiS i O3 NO^^;P-roD-o&«iftL. fBi;^ 
T-A 1 N4 , A 1 ON3 , A 1 O2 N2 X{±A 1 O3 N 

(r)y)i—r<r>--:>^Mm-h , a*'i-1§*^'::i'-^< i: ^ 2 
oXJi^iUXhcO::! h K ( N 3 - ) 'J ;y>' K Sr^-T S 
S i -RX//XitA 1 -]EESif*:5:«-t-S«^£f3&»'*f'J-C 

[0037] VLiL&M (Alleinstellung) X'<r>ZM<DT 



l^Vi/-?!^ (*«;5 9 0 nmST) ^i^y h-rh:lb^fiX' 
{CC e 3 + C0®3t{i:, iEEHfrl^lT'- h 'J FfiJ^tCflSfff 
LT, mmtLXlJyi)>hm-m. (^4 9 5nmtT') 

ft-r mw\^j:^=F^m.x'h h , 

[0038] D2 H- \iZ.-y\^X<niMW£^^Wii. M' 
= Sr2 ^imCB.-^ "^Xihhif. Ba2 + tiBLTV^ 
-1. . C (nz.m(^i] f-5t y tcM LT 6-9 <7)i2MS!tA-'^f IJ 

mzts:h. WmXtm.'&^fxJ-diim (betrachteten Vol 
umen ) t^cff-TS ,0^0 J: Dy^^ < Sif^Wf 
^iXJt'(tffi{i«J: Oa<^'S. ^Ct i.«±'S r S i A 1 2 
O3 N2 tfCM^riXS r2 + (ir— ^>'N3 - 

(rmm.<n^)i}yY\,zi.^msL^tx.h,mmiz\t. sr 

2 + tc^LT2. 04—2. 9 5 A<7)rail$r*-r-?.6<i 
coy;*^^. $<c>tc^rJ33. 0 4 A<^railSr^-ri.2o 

cof+jnw u fj'v H , ef^fc^ts 3.18 AtfoiafS^^r-r 

{c«c# \^XWm.\t 6 *-X{i 9 !> . 
[0039] Wr>^ 1 tfc^/^-CiifiL^ixfc^ Jl-XcO^fiJ 

0*&X{i:^-^:< i: t:^gp^ ( 8 0% J: O^v^SiJ-^) co 

^5<i^«7)^i:3{,<^«?^tix.|, : Eu2 + .^jfyji, /ii:i.{±' 
tS^^ifCOB a2 + {4S-C\ S:^T'3 . 0 15 A<0^:^S 
Pi2r*-rS7fli<50»;;t*>HS:^r-r-l>*\ XJife*;T'3. 

0 2Ac7):sp%rail^*^^8iioy7yyH^qS-ts, ^ 

ft=*Wc$ttl.tfOAWt LV^. ^>-B a2 + mfS, r 
2 + {i. -flaiw-e^Oil '3t^tiJ'-=Sr< i: 1 6fflcO'J;<?> 

[ 0 0 4 0 ] ^ 1 : y y HO^(c«cff ~0O-f 
(A) 

[004 1] 
[«1] 



J(6) 003-206481 (P2003-20i!8 







5 


6 


7 


8 


9 


Ba2+ 




2.95 


3.015 


3.02 


3.03 






2.8 


2.9 


3.015 


3.02 


Ca2+ 


2.62 


2.65 


2.7 







[0042] D2 +• ==Eu2 Cc7)J»^(cMS^ 
iSmtm± 300~570n mc7)^S^*-r-g.7fe*SP^^ 

[00431 ^1 c^fl^frcOiJ'-^< 1 1 S^t 
[0 044] CLtmmzl^l (M- S i A 1 2 O3 N 



2 : D ) tfo-ft-^at^ H -yEi^f^aiM ( D e - a z ) 

1^10133352. 8-^^#lCj:Sa— ^-'TTD^' 
[ 0 0 4 5 ] « 2 {C{±^c7)plJ*i#ff ^>ixT v^i, . 

[0 04 6] m2 :mi-m7cr>m^-^o0:^'y\^<^'m 
PiAi~A7 (A) ^mzz(7)mmt-(:>nM^tifz. m 

^h^\:^^i>z-o\,^xcoc :^yi,l,<iiS r^:^yl,Z 
n^i>. IBl<05~7COU;er:xKcOiaPlc7)^:^fflMw5 
~Mw7 

[0047] 

[«2] 





A1 


A2 


A3 


A4 


A5 


A6 


A7 


Mw5 


Mw6 


Mw7 


CaoeaSiioAbNissOar: 
Eu2+ 


2.502 


2.502 


2.602 


2.631 


2.694 


2.695 


2.695 


2.626 


2.633 


2.546 


SrSiAl203N2:Eu2+ 


2.504 


2.666 


2.731 


2.763 


2.874 


2.947 


3.042 


2.708 


2.748 


2.790 




2.50 


2.60 


2.60 


2.62 


2.69 


2.69 


2.69 


2.62 


2.63 


2.54 



[0048] zco^d ^j:M^mmmRWt^mz^^ 

m^ix^j:\.^:itX'^h. fe^^^ro-fextci^c: COSTCO 

[0049] ^rcow^f'-^^ m'~-'smt.x<nju\^ 

[0 0 5 0] Zcr>~hV K'^-XCOJScO^mffJ^SJi, 
^^^tW^eOS i/A 1 -N-'s-Xiom^ef'tcS— 

T^sitciBi^tc- h <j \^<~xt^^-d:ymizmLx 

tzifyX'h^. *l|BJtcJ:&S i/A 1 -N-^-XO^ 



[0051 ] LED xc7),^.HjjL- yht commz 
i3\^xz<7)m^ii^(omi\^mj^i±. wci!'^^< i: t lo 
(^(Tm^i^tm^-^iy^-k^iz^ 

14) Rt/^ytcowHzm^'^m^&mm/iz^tiizi. 

[00 52] <loaii0^3t*<50t d-OtfOflJj^JJ, 

wisKitics i 3 N4 ) t^-tx'izWLmiz^m.Lfzmx-^ 
iEthztx'hh. m-yx. m^wcommimmizi^^m 
^tiizMLx. mi^^mmizj:'omm$tifzmm 

O^Tt*. AG : Ce{i, aSfflf^fltcfT'^HJC 

ztii^^\'\ ^±f^m^(^-mm^j:'¥-mmii. o. 5 

[005 3] LEDOUVIiS-fflV^JtillStCiO^fecO 



!(7) 003-206481 (P2003-20i!8 



X U V|%3feL E D CO^-^iZii^-^ < 1 1 3 mco^^i^t:^ 

[ 0 0 5 4 ] ^SP^feff51SrS^-rafe3fe«i. UV-LE 
D (?ti:i.{f 3 0 0—4 7 0 nmt'—iJ:^) 5:2a~ 

[ 0 0 5 5 ] - m; v-^^my(M^L\.^m}^u. mv> 

[00 56J 

mz. ^n^?:mmcommm^m\'^xmmiz 

[00 5 7] I nGaN-f-vrS:— ^tCfit;cf^efeL 

EDX'<r)im<7)fMz. mx.immw¥Ff^ 599892 
m(7)&-&^(r>tzisb(7)^mcomm^mi a.i,zt^mmz7jkL 

X.fz. b'— :7^}g:R4 0 0 nm^r^-r-l. I nGaN^ 

mitmpm^8'^x'mm.^ 9 (Dmmmzmib^ttix\'^ 
x^-ynbmm^tix\>^^. z<r>mmmmmi:^ 

^^bLxm^^t>1xh. :i<r)mWi.^9\tmMm5X'^ 

m^ixxm. :i<7y\^xmAS\i^'^^bLXi^')n- 
^mJ&m ( X(4x.-Kd{. i^^xm^ ) ( 8 0 ~ 9 0 Kfi 

%) m^m^mwrne ( 1 snrnx^m) 

(Aerosil) X'hh. ^cr)m%^mmt. ^^RU-MiZ 
[00 58] m blCfeV^T. ^f!fs7=VS-f XI OCO— 

1 6 ^m^^x^rhti. ;i(7)mti^m^^5 s 1 
375 2^mmmizim^tifzbmmizm^(7)^'yy'± 
i,zm.mmptfi^tix v „ 1 1 itc^sis 1 2 , it 1 

3, LED 14, 7^;l^^ 1 5MOTC— iicfiSctttcJ: 0®) 

>'X1 7fcJ:-5TlX')H^ilT<-^-i.. 2O(50:^-^ffitn: 

[ 0 0 5 9 ] 02 T'tS, m.m^--y h b LTCO^^SM 

my-i^yif 2 2 ^mmLrzi^m(0^m^2 l*>^.=5r 
-e^±(i«*)icO;>^N'-2 3*«ift{t'^>ixTV^|,. ^ 



£7)ii^«t-«fftxyN'>fX2 4*-TX'5#{ttf.#l.TV^I., C: 
tins 6 0 nmcOh'-:7^Sr^-ruV^y-Y ^-H 
ffcl. <, e-fe^K^CQ^^JS^^ 2 5 im\'^Xni:>tl. 

z<^mmii^x<r>uviikmti^^tihmizmfi^tix\,^ 

z.fi\,z\i., "r-i^yyo^m^a^nm^zhh^m. fi 
j<-m/m.mmfhfth. ^®2 3it3mcomt{¥ 
z<7)m^mi. ^^mzx^m^i^^mmL 
xm^. m^v*^<Dx^^hjmmx'^^-i'^. 

[006 0] :^^mi,zXhm^lim3l,Ztbl!t>i^h.X 

[0 06 1 ] ia4<4, i¥iKBlcieife$itTV^&^«^:ih 
U H-i-^«3fe#:<7)|liMW^^3t^lS ( nm) S^-f. CI 

tii^cr,mXimint^^^tx'<DfK\^:^^^' hJU^A^^- 
[0062] m3RV^'4im^<7)mm.b L-C^«>3r-h 

[006 31 PWcJi, 03a{i3 9Onmlcj:SJSlS 

Ol^c7)-f ^ Toys r S i A 1 2 O3 N2 : C e 
3+ (4%) (Oi 0;<?^^>'S rfcp-ri>CecOSIJ-^ 
4mol%) (|S^-^TF2 3 A/0 1 ) iO^X^ 
i7 h7U2r^-r. Z(7)M±mii9^X'4 6 6 n mT'Sb D , 
^^^mi4 9 SnraX'ht. (03 b ) {44 0 

Onmt--f^7R4 0 0 = 6 0%-C*>i5, 37 0nm-C*>7R 
3 7 0 = 3 7%-eS)-?.. 

[0064] TnVTF2 3 A/0 l<0-^«tr<jCt3 

[00651 ^3Kf*c^*$ri*ia-iI#cSl5(c<J: i^SSjI^ 
ZC7)fzMZ^ ^H^(7)liimtnSrCOs , A 1 N 
St^ S i 3 N4 ^rtyUitl : 2 : lTiI^L;t. S i 3 
N4 <7)fiEJ^(4 d5o=l- 6/xm, dio=0. Aum 
m/dQQ=3. 9//mffc-S.. ii'-icOCe O2 K 

S r CO3 Sr^Dt;^^, 

[00661 ^i«<0^^^^^if{^^M-^S•t^:fe^*, 

1 4 0 0°CT'*<7 1 5 hSTCttcO^Hm ( N2 /H 

2 ) ^JT-jn^tL. i)^'omi^^x±m<o^t^mi,zLfz, 

[00671 H4{44 0 0nmlCiS®je<7)^c7)-»f^r 

n>S r S i A 1 2 O3 N2 :Eu2+ (4%) (M^ 

##TF 3 1 A/0 1 ) co^jfex'^^' h/u^^-r. ::co 

&:km.iiB^X' 5 3 4 n mT'3!) 0 . W-i^r&mi 5 5 3 n 
mffcl.. »^S(;^QE{44 3%Tfcl.. RIt* (04 
b ) {±4 0 0 n mX^R4 0 0 = 31 %T'3!> 0,370 
n mX-mR 3 7 0 = 2 2%-CS>& . 
[0 0 681 05(4, m3RX/4i3^i^<7)^RX/m&t,Z% 
^■t^^-^ Tciym/l,Z{i^^C0^^-&^^a — tf ^ Tco- 
S r2 S i 5 Ng : E u (WO 01/39574#S1) ^^gfflL 
it, 01 a<50|ISSWcJ;^3 6 0 nm<^)t-^|^?r^ 
•ri nGaN-^ yrSrfflV^Jt— iidil^Sr^-Xii-rS 



!(8) 003-206481 (P2003-20i|8 



efe^(c;-r<'i£<Ox = 0. 33 1. y = 0. 330<D 
[00 69] Ztlii. fg^^liLEDtC, icO^-^. ffi 



[0070] 







QE 


R36G 


R4C0 




Mate 
Em. 


K 


y 


SrSiA1203N2:Ce3^ 




29 


30 


60 




466 


0482 


0.232 


Sr$IAI203N2:Eu2« 




51 


25 


42 




497 


0.304 


0.432 


La3SBNt1:Ce34 




30 


13 


39 




451 


0,157 


0.145 











































































[00 7 1] [^4] 





(Dmol%) 








SrSiAljOaNaiEu'' 


2 ~ 10 


495 — 515 nm 






CaSiAFjOiNa: Eu^ 


2 6 


550 — 570 run 






SrSiAIZ03N2: CaS^ 


2'-' 6 


455 480 nm 






SrSMVIzCHNs: Eu'" 


1 ^ 5 


490 — 510 nm 






Ca5i6AION9£u'* 




570 595 nm 








2^5 


435 452 nm 






SrjSi4AION7:Eu'''^ 


2 ~ 4 


625 ~ 640 nm 







[011 afe3t£0/Si6c7)3tJ® (LED) L-CaAffiBi 
S)D (01 a) S.l>'aAffilii=5:t (01 b) ■Cfflv^i^>ix 

[112 ] *|^Bfl{Ccti.^?fe#:S:fiHi.7tMBJi--y h St^k 
-f 

[113 ] *«BB=J;&#«^-MI 



[114 ] 2|s:^B3tCj:S^«^-h 'J h'-irW^3fe«50^ 
[05] *^HBt2j:-|.-hy K-i-W«5Ef*:S:«i;t^LE 
[1$#coijiBfl] 

1 ^f^cx^sMX. 2. 3 5 a 

X^m. 6 8 9 Da^ 

gp, 14 ^:yy-'^ yy^?-^^, 17 



mil 



!(9) 003 



-206481 (P2003 
[112] 



-20i|8 




(aO) )03-206481 (P2003-20i!8 



[05] 




T — r 

SOO 600 

Cnm) 



TOO 



600 



(SDInLCl."? 

C 0 9 K 11/64 
11/79 
11/80 

HOIL 33/00 



CQD 



F I 

C0 9K 11/64 
11/79 
11/80 

HOIL 33/00 



CQD 



'Tx-^^ 13 



yT^ -^yi^^hy—^ 1 

F^'— 4H001 CA07 XA07 XA08 XA13 XA14 

XA20 XA38 XA39 XA56 XA57 

XA64 XA71 YA25 YA58 YA59 
YA63 YA65 

4J037 AA17 AA24 CA03 EE02 FF03 

5F041 AAll AA12 AA43 AA44 CA40 
DA36 DA43 DA77 EE25 



